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(54) INVERTER EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce cost, improve 
efficiency, restrain vibration and noise, prevent 
breakdown of elements, enlarge a control range, and 
increase the starting torque of an induction motor. 
SOLUTION: This inverter equipment has the following; 
switching elements 4a, 4b and switching elements 4c, 4d 
which are connected in series between a power supply 
line and a ground line, a load connected between the 
connection point of the switching elements 4a, 4b and 
the connection point of the switching elements 4c. 4d, 
and inverter control means 9, 11, 12 having a first mode 
and a second mode. The first mode controls the 
elements in the manner in which one of the switching 
elements 4a, 4b turns on and the other turns on or 
on/off. in the OFF state of the switching elements 4b, 
4c. The second mode controls the elements in the 
manner in which one of the switching elements 4b, 4c 
turns on and the other turns on or on/off. in the OFF 
state of the switching elements 4a. 4d. An AC voltage 

from a commercial power supply 1 is rectified by a rectifying means 2, and the rectified 
waveform voltage is supplied to a power supply line. 
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[0 0 6 5] tCSX\ ^lO^r-KTHi. X-r-y^V 
^/h-7>'v^X^4 atiPWMfI^tcJ;oT*>/:t>'»J 
m^tiri^^o X-r^y^vyh-^Vv^X^ 4 a*^^>;^^ 
e>:t7^C^^D}S^o/c^^C. ia3tC:JoV>TG>3fnJtJ:«in 
Tl/>/-c«}55*^:^7^y h^tiSctdrc^&O. Mmntitm^ 

v^X^4 d*^;J->t*cffiT*fcS/c^frc. a?e«;^jtCcfc§lHl 
^««iAti:7U-4->^-;l/^r^:4— F5 b. mi6«6. 
X >r ^y ^ > h ^ > X iS? 4 d * ii o T > K ^ > 

1 0 1 mxmmtn^o m^mmAitmm^^yi o o 

So 

[0 0 6 6]->7. mz^O^-KTti. X^-y^V^^ 
^>>?X^r4 c>b^:*'>/:t7MfflI^nTV>So COX-T 
*y^>yh^>i^X^?4 c;b^:j-V;b^e>:i-:7ic^!:)jSt)-:? 
fc^tC. G7^[p]^«iSS73fp)tClPl^li}jSB*^«ltlSo x>r 
*y ^ V ^> ^ > >^*X ^ 4 b ^"^^ S C ^ tct 
0. lel^agSBtiy U-J^^^-;^^-Y:t-K5 d. Bift 
«a6. X^«y^>yh'5>^^X^4 b*ji-:>Ty^>K 

1 0 otctij5an*v>o ttii-^^vi oo(D«Eo.%±^ 

*E5±L. X>r*y^>^>-7>'>^X^4 3-4 d-'^Sai 

^^^-^Vv^'X^ 4 a. 4 b. 4 c. 4 6(f^\^mc*y 
JC*So ±#»I6 atDi^ffitc^CSSSEJcov^Ttifie 
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[0 0 6 7] ±aiC0ii»9> ^mmmmTi.tw^mm^ 1 1 

>^X^f 4 a~4 dti§^:-Kte:43l.>T Iffl/cttT'fe^O 

[0 0 6 8] X. X^^'y^V^'h-^Vi^X^S^tCl GBT 

[00 69] <S 2 tOllifSmi>*f8WOS 2 O^flSfl? 
^*^4RlCfia5^ffiV>TiK0^^^o 13 4. 0 5tc 

^■tt^So 05tC:fol/>T> X-r^y^>^>^>>^X^4 a 

^Si«l!l«l6«:*fJ»LTV-§mi*^?). I^PJt OT':/l- 
-4->y*r^^$&*rSo ^MT2> T3TJirU-^>i^ 

[0 0 7 0] Hsic^-Tcfc^ic, mi(D^-v dccom 

ti. T2. T 3t?:>Slfe1tiV a. V d ^v^N-Tl^^/l/tc LT 
X^'y^><>^'^^4 a. 4d^:tvmi. Vb. Vc 
;g:a-U'^;WcbTX>r*y^>^h'^>i^X^' 4 b. 4 

[0 0 7 1] c(Dmm,mm'h^m^mmmmm6icwiiut£ 

ti^t. mm.} ;b^X-r'y^>^'b^>i/'X^4 a 4 d 

[0 0 7 2] fib. mnmc<DVim^m^f^tmf^}iz 

[0 0 7 3] m2(Ot-F*>e:/U-4^«:;bHt^ 
«^tc:ti. X-<*y^>i^h^>S^X^r 4 a. 4 d 
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7. X-r y^>^h5>-:;?X^f 4 b. 4 c^j-VL/ttfc^ 
^AbhA c^mr:>T±mUQ a ^ G >^fp] ^ tiiS^DfpItC 

siin^o iinti:<fct). isntfrcmfflM#ai?)a6*m(^± 

[0 0 7 4] X. ¥ffliS»ai(j«6lc{iitj5itmE:6^en*P 

X«tC X-r -y ^ > y h -5 >>^X :7 L T ^> ct 

[00 7 5] <|g3<r)^]!E5m^>*^0^^Dm3(^^]5£ff$ 
ll«:0 3&tfia6«:ffll.^TifiB^-r§o i^. la6^^^5V^T 

§o m3(D^ggmiTti:*ffli§»«l&®6tO#il:a^PB^tC 
it. X^«y^>y h^Vv^X^ 4 a. 4cti:^-"7L. X 
-r^y^>^*h^>>^X:$^ 4 b. 4 dti^j-^-r^cfc-ptcL 
TV^So aSraTK T 2"e(iPWMSJfflJtc<fcoT#ffl^ 

[0 0 7 6] mmT 2(om2(D^-]^ti^mTLrcm?st 

Olc^\^^rW±^no X-r^y^V^h^Vv^X^? 4 
a> 4cit:tyL. X-T *y ^>:>^X^ 4 b . 4 

dti::4->f§o c(Dtt. G timyomc^^mmiitfrn 

-r^y^>^7>-^>>^X^4 b^riioT. M±mm,Bif^^ 

5 b i:X-r^y^>^>^>>^X^ 4 d^jloTS^Sffi 

[00 7 7] <^ 4 (D||ffllJg^>*560^(D^ 4 (D*fiSJ^ 
ft6^l3 7^fflV^TiK0^*r§o !3 7tC:^oV^T(a2 ^Ip) 

mmi o3:$?^iaEE(o-ifn^nx^f^ifitc. 

40 -lfn^nXiS*#ty<l:-5tc t l t 2 * T^com^^S 
tCPWMff^^VX^-r^o vX>7KgHtc(i:V a. Vc 

5X-r»y^>yh^>>?X^4 a. 4cOV^-rnt5i-7 

[00 7 8] X^'y^>yh^V>^X^4 b. 4 d (iv 

«:«]OmSo fi^y^Cf-^X^HSra t l-t2tiVb^o 

50 ^4b%:t>mi. V^Z/i^7.i^A6^:^ym^.:k<0 
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^:x.^mmt r ~t 2* tea, wh^/^-fiy^/vt^^ 

t l~t 2, t r ~t 2" IClih^yi^T.^ 4 ht4 

mti^m'pt^i}\ mmmmi mi^m) (o^&m'^s w 

0 H z X« 6 0 H z fSi<Or\ •J'WK*^ 1 5 V S>JMT 

CO 0 7 93 #ffi^»l|i!l«6 (la 1 Ocfc ^ 

r\ C(DTX^m^TiiX-Y-v^>'<5'*4 a. 4 c (01 

fcPWM<DXi'-y^>y^tft?^V>J;3{cf -SCfctJ: 20 

[0 0 8 0] iSSS, •TX^}HHAWe.nTV^:&V^«^tC 

a. ^mmK(D-t£u^aX}^XHt. ^jUX-r-y^V^'h 
5>i^X4'4b. 4d (Oyt>/^y<Dm'D 
mtCj^fLT. X'l'>y^>'^h^:^>'X^r4 a. 4 b 

^-r>l 0 0 t^'^VKv-f > 1 0 1 3b^^$SLTXi'-y 
^.^-^^h^^i^'X^ 4 a~4 d%iR«-r§Ci:tfe5 
*^ vXi5'WfflA<l8ttP>n«Ci:»cj;f3> m.m'y-Ol 
0 0 tyv^F^-y:/! 0 1 7b^5@*S-r?>OA^I»±?nT 30 
(/•>5c cntcj;t), X'i'>y^>'i^h-7>">*X:S' 4 a~4 
d06Sig*<BS±;jn«„ 

CO 0 8 1 ] <m 5 (Dnmmm>^^m(om 5 (t^^ssjk 

t3V>Tia 1,0 2 t IS)— Og|5»lCOV^T(il5|-«D??^* 

m<0«ili^1^m-rSo iSj, 15 a. 15 btt^gdSmE 
03«*T;T'$)i>o 40 

CO 0 8 2] mtiiLrcmmcm-:5\.^r^.mw^9Ti,i. 

«ffA^:*;ti/>ig^tct±, 119 (a) li:5^-r.t^{cPWM 
129 (b) lC7n-r^olC7':2.—r-'fti:^±lf^^'j 

tcpwM©j®#si i^sijffli-rso cntcfei)., mmm 

CO 0 8 3] *iissmitc<fcn(f. Kt}nmti^^mi^r 
0, w\mmmi>mwi-^-r. ^^t^^^^ymj^tim^ti^o so 
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Co 0 8 4] <m6<Dnmmm>^^m(Dm6(D^mB 
■rso «jiiJi&ist*a#S8 mi^m) ic^k). mm 

WSi 1 m 1 OJliSSC*^ 5 0 H z X'&^iX' 6 0 H 
z T-^SA^fiim-ri), )l!g[!Bt*^6 0 H z Tfe5«-a-fc 
(i, PWM«^©7'ii-7^^'J±:SrTlfT^fflSI»aKl« 

CO 0 8 5] mffiK^«i)ii6 (@ 1 pm) limmi&i}'^ 

5 0 H z ©«#<fc I? t 6 0 H z ©«^tc{i|5lgaiWt,fc 

^»»*<6 0 H z <oysf}'imm.mmtfim< e 0 h z 

(75 1 $ t P WMft^OT^n.— 7^ 1' irb^T^f i. C i: t i o 

If. •tnicj: t>T^}SIS5 OH zO^^tlHl—OIUKil 
&t)mibtl?>o CltXt*?), S}Sa*^5 OH z«fiE-pfe 

6 0 H zi&E-ptSlfiffle^rlRl-OIHllgiiSTlHllES-a- 
SCi^Tb^Tfr-i.o 

CO 0 8 6 3 <m 7 <Dmmmm>*^m<om 7 <ommm 

tm-<r>si^iz-^\,^xiim—co!^^^Mh. mm^'sm 
■r«o mm t oic^i^^xmmmmmmme m 1 #s§) 

^>^>'v'*X:?4 a. 4c (lll#Bg) ^xjl— 7^-< Jt 

ioo%x-^>/7tymmir^o 

CO 0 8 73 ccoj;^tc-rst. l^»«il!j«Sento^JIV 

CO 0 8 8] cnicj;*). 

sii-r?.o X, -ra.— r^it 1 0 o%A^e.— stcg^t 

CO 0 8 93 <m8<r>mmmm>^^m<Dm8<Dmmm 
m 1 3 fc*5v«Tia 1 > El 2 t^—eo^^K-oi^^xnm— 
jjitiHiss 2 *^«jfi^-otcjf A*n, ismmm i o3^j5Sii 

[0 0 9 0] 01 SlCfefT, WMT IT'ti, 
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>i7 hv>>^X:$?4 b. 4cti::t7. X^ y5^>^>-^ 
>5^X^f 4 dJi:t>^^^i:*So CCOcJz-JftX^r^y^V 

^ ^ - > J: o TP»s»® EPftpfi^ V m^f^^n 

;b^#^e>n:S:V\ X-< *y^>^iB16fl^V a tia-l^^ 
;I/^L. X-Y^y^>^>^>v^X^ 4 a^^:7-r^o fif 

[0 0 9 1] ^HT3T'(i. X>r^y^>yiBl&M^Vc 
^PWM?Sff$^L. X-r^y^>i7 h^>>;x^ 4 c^:*- 
^y^ymmt^o X-r^y^>yh^>i/*X:$?4 a. 4 
dt±:i-7. X-r*y^>yh^VS^X^? 4 btijfvmitc 

[0 0 9 2] <m9cr)^SS5mi>*^0>^iO^9tO^]5gff^ 

m 1 5 jc^v>T0 K la 2 tm—(DSi^6^ic'o\,^rf,tm-' 

30 

[0 0 9 3] LA^L. n^xV-tJ- 1 StDmmSSAVjN^ 
5o ^LTX-r y^vyigldd^V a~VdtcJ:SX'(' 

mmr-ii. ^mmj u tz. t3. • • -(Dn^mz^ 
[009 4] <m 1 0 <o^mmm>^^mtDm i o (oii 

6iai 7[C*5V>TI11, 0 2 till— cDgP^lCOV^TaiBl 
-0??^*#L. IKB^^=gBSt-So mi^l 9«. «;^^ 

[0 0 9 5] m 7JC^-rX't'->5^>'yigi!)fl#Va, 
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fcaiiiD^n^o, T^a— rwJt^Rllg-rscttcJ:*), SI 

[0 0 9 6] iSi. ±mm 1 (DmmmmTbm±tR^ i o(o 

#^itl«l 6 (13 1 ^W) (OKt> 0 (c 2 4S^#lli!)««><S 
[0 0 9 7] 

[%B^<D?a(^] 

^:S:tcO!!)^{£fflT'#5o cntrnXh^^-^/Vlco^Ai 
>^^*?:&Ji->/*7-r5 C tic ioT^a >y 

[0098] <l»*Ja 2 0*!im> P WMSijgfti^*^- K 

T- 1 m<Dx^ -y^f-^-ym^ictiLr'ntiti^mfZ'. 2 

PWM^^) «fieffl«nTV^%V^OT\ $iJfflI<Drc460T 
>^ n n > tr :x - ^ «JS«*I^: fe(DT'* < T t <fc t V> 

[0 0 9 9] <M*«3 05$!jm>a^^(CB]to^nSgffil 

[0 10 0] <m^m4(D^f^>mmm.mmizyu-:^ 

5|3KT'tSo 

CO 1 0 1] <IS5l<3S5<DS5ba>PWMWJWcJ:t>TX 
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[0 10 2] <mm^e<o^^>mmn.m<n>w±nK^ 

[0 10 3] <ii*JS7c058!iS>K»ftmi:9])[ip^ns 
SEE i:m?Jitt:: fiffiffiMA^feS or-, -tf n ^ n X{^ jfiTii 
?t fc ffijljp BE i: «jJitt?D [p] ^ AWt^ IR] «c S 

5J«tl;%Xi'-y^>-J^*^=SA>nSo isSS. MfBmSWRgfc 
Ig 1 XfiB 3 (DX-f •y=?^>^^?cOX-i' y 
ji->LTV^Si:f ^2, ^4X-i'>y^>^-|g^« 
^t)^x^^5>^)b^-tra^aXj;^*>e.-rn/-ci:$> lg 
K ^2X-l'y^>r^fg^X»±ll3, 

^?tc J: o xmM^ ^ > i: ^r*^ > K ^ >*^s*ss 

t-FO^Dm©i:#»c. y5>K7-<><B[|«S2. 
S4CDXi'>y^>i'*^^tO:l->/:4-7<O^Oj^^O^-l' 30 

[0 10 4] <mMm8(D%m>ismmM<r)^^mE.<o 

U Mi|i*VjN$<;S:ntJ7='i-7^-i'i:t^;*:^<-rSo c 
fcmL/-cMSil*<ff^L5o 

[0 10 5] <ll5RJS9 035?!j^>?5?3St«BE«J^)SS(A^5 
OH z)b^6 OH z*^«ltB$n. JiiSSStA<6 0 H z T'fcS 

ttic, pwM«#(Dxa.-7^^'i:b*/h^<-r.5o . 
K»mi6«iten)!ip-rs^5asffttwe.nSo 

s§i»si!)«ii jii^^feA^iis < ^ s wmm-\ri * s ibi^ihi 

SKSSl*^5 OH z<0i:#-^fc6 OH z<Di:*-efclRli;iHl 50 
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SitJSA^* < . ffifflHilA^ 5 0 H zflfiK-Pt 6 0 
H z%IET'tlH|U<fc'9tc<$fflT-SSo 

[0 10 6] <ii5R^ 1 Q<r>^^>mmmm<r>mMm 
1 oo%^p»«i()«tcg]i!io-rsct*^T'#. Kwrnu 

[0 10 7] l«S&S>gE}!i!#SfCJ:»)Kffl 

finxh-pfeSo c:©iS}gmffiax'r>y^>yiR?*<:a- 

[0 10 8] <ii«3Rl 2 0S!j«>:^iS^fii5itiSt}gmffi*^ 

c>m^^tcenJ!ip-r5mE^3fefiStLTv^50DT% n.mctiL 
xmcm&^wtai^mif^ctii-^xt. ±trj:mtim9 
e.nSo 

[0 10 9] <mMmi 3<o^^>^}^mm.mmE.t^ 
^n.micmti^m^-r^(ox\ m^m^cn&tl'^w1}ai 

[0 110] <mmmi 4<D^^>mn.nm<D'b-£rji=i 

yfy^ffmrntEtl^cOX'. fe*<3=iXKO±Sti:{±!5: 
[0 111] <W*3Sl 5 05?j)^>A?^tc^^L. 

5 o p. Sff *^Enip^ n s itr-ifif^-r s mmx- 

fe5*P>lf. X-('-y^>i'*^^t±2<If£lt*«0T% nx 
[0 112] <iS5R]Sl 6tD%^>4ffl(DX-i' y^>^' 

m^ify>v:/'j -yi^micj^m^tixiso. nmo^hx 
[0 113] <ii«^i 7 <D^^>n.^icmn-sti^m 

j!i©32}Jiiaff O-e n ox^filto-r Sf£H-T-<fc V^OT, 
ffi^T'^So 
[|SS<9fS!m%iliq^] 

[H 1 ] *fgB^i7)M 1 ©Slfi6l}gJg<Di' ^/^-^f^Hi^) 
[0 2] ^■<D<l#iS[}^0o 
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[0 3] ^-oia^tijiSKoijan^^-riejBsao 

m 5 ] ^-ofi^jKjgiio 

[^7] :^^m(om4(ommmm<o-(yf^-'S'mm<D 

[08] i^mmm5nmmim<o-(>/<i-^^&m.<r> 

[09] ^(DpmzTu-y^mo 

[010] 6 ©SlfiS}BI8©-r ^5- 

[011] ^3%m(Dm7<DmmBmn-f>^'^-^mm 

[012] 2|s:5gB^<7)m 8 OllfieUg<fi<Dl' SB 

[0 13] ^comm&mmo 

[014] *f8w«7Dm 9 <ommmf&<o-f >^^—i'mm 

coSiJffl)>^a-y^0o 
[015] ^(D«^afl50o 



016] :^mm<Dm 1 0 <D|ISfiJg^<D-l' 

<O$ijai'7n-v^0o 

0 17] *<Dffi^jgJB0o 

0 18] ^Mn-of^-^^mtommya-'ji/^, 

1 9] ^-ofi^iS^Eo 

2 0] ^•<oiHi^fiJj5£O8sn*?N-rii]BS0o 

??F^<OSig^] 
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